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Description 

BACKGROUND OF THE LNVEINTTION 
5 Field of ttia Invention 

This invention relates to a process for the production of arachidonic acfd-containing Upfds. and 
particularly to a process for the production of lipids containing arachidonic acid in high content by 
cuHivatIng a specific species belonging to the genus Mortferella. 

10 

Prior Art of the Invention 

Arachidonic add is believed to be a precursor of prostaglandins, thromboxanes, prostacyclin, 
leulcotrlenes and the 1il(e whi<^ have various and strong physlofoglcaJ activities such as oxytocic and atonic 
T5 activities, vasodilating activity and hypotensive activity, and It now attracts a good deal of public attention. 

Arachidonic acid Is widely present In the animal kingdom and has heretofore been isolated from the 
lipids extracted from adrenal gland, liver or sardines. However, since the content of arachidonic add In 
these Dpids Is usually less than 5%. the yield per cell dry weight is only 0J2% or lower, and It Is difficult to 
get tho raw materials In a large scale, this extraction method cannot be useful one for the production of 
20 arachidonic acid. 

On the other hand, many methods have been proposed for the production of arachidonic add by 
cultivating various microorganisms capable of producing arachidonic add. For instance, Japanese Patent 
Publication (unexamlnod) Nos. 64482^977, 64483/1977 and 64484^977 disclose a method for ttie produc* 
tion of arachidonic add, in which an arachidonic add-produdng microorganism belonging to the genus 

25 PenlcilUum, Ctadosporium, Mucor. Fusarium. Korrruxlendram, Aspergillus, or Rfiodotorura, is cultivated in a 
medium containing a cartson source such as hydrocarbon or carbohydrate to coDect arachidonic add from 
ttie culture broth. However, tiie content of arachidonic add in the lipids obtained by this method is only 
7.5% or below and the yield of ttie add per tiie dry weight of tiie cells is less than 1 %. 

It has t>een reported that some of the strains belonging to the ganuses Entomophthora, Delaorolxia, 

30 Conidiobolus, Pythium and Pbytophthera which belong to Entomophtiiorales of Zygomycetes produced 
arachidonic acid-containing lipids, and ttie contents of the add in the lipids were 27.1% t>ased on the 
weight of whole fatty adds in E. extitialis. 19.1% In E. Ignobilis and 18.8% in E. thaxterlana (D. Tyn^U, 
Canadian Journal of Microbiology, Vol. 13 (1967), pp. 755-760). It has also been reported that Mortierella 
renispora produced arachidonic edd-containing lipids, the contents of which In the mycoHa were 4^ and 

35 tf^e content of arachidonic acid In the lipids was 26.7% (R.H. Hasklns et al., Canadian Journal of 
Microbiology, Vd. 10 (1964), pp. 187-195) and that the red alga. Porphyridlum cruentum produced 
arachidonic add. tiie yield of which was less than 1% of the total dry weight of the cells (T.J. Ahem, 
Bioteclinology and Bloengineering, Vol. XXV, pp. 1057-1070(1983)). 

Further, it has been reported that Mortierella dongala cultured In a liquid medium containing yeast 

40 extract and mallD extract produced 0*5 to 1.0 9 of aracfudonic acid per nter of the Bqukl medium and tfie 
content of arachidonic add In the whole fatty acids was 30.1 % (S. Yamada 0I al. Annual Conference of the 
Agricultural and Chemical Society of Japan, a summary of lecbires, page 502, Mardi 10.1886) 

However, the contents of arachidonfc add in the total dry weight of the celts and in the lipids produced 
by these spedes as well as the yield of arachidonic add per weight of medium used were not so high from 

45 the standpoint of practical use. 

SUMMARY OF THE INVENTION 

Accordingly, an object of Oiis Invention Is to provide a process for the production of arachidonic add- 
so containing lipids by the cultivation of an arachidonic add-produdng microorganism, wherein the contents of 
arachidonic add In the total dry weight of the cells as well as In ttie Oplds extracted from the c^s are so 
high tiial it Is easy to collect and purify arachidonic add and to obtain highly purified arachidonic add in 
high yield. 

The Inventors of tills invention studied the ability to produce arachidonic add regarding tfie spedes of 
55 the genus Mortierella and found out that certain Mortierella spedes produce tiie llplde containing ar- 
achidonic add in a high amount and that certain culture media can increase the total cell weight of ttie 
microorganism grown therein. 

According to an aspect of this invention, there is provided a process for the production of arachidonic 

2 
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add-containing Rpids by cultivating a strain, of MortJerella species selected from the group cortststing of 
Mortlerella afpina, Mortterella balnlerl* Mortierella elongata, Mortierella exigua, Mortlerella minutlssiina, 
Mortieretia verficinata, Mortierslla hygrophlla and MortlerBlla polycephala. 

According (o the preferred embodiment of this Invention, the strain of Mortlerella species is cultivated in 
s a culture medium comprising a tuber. 

DETAILED DESCRIPTION OF THE INVEI^ION 

Specific examples of a species which can advantageously be used In this invention include MortiereUa 
70 alpina GFO 6568. ATCX; 16268. ATCG 32221. ATCC 42430). Mortieiella bainierf (IFO 8569). Mortierella 
elongata (IFO 8570), Mortlerella exigua QFO 8571), Mortterella minutisslma (IFO 8573). Mortlerella verticil- 
lata (IFO 8575)p Mortierella hygrophlla (IFO 5941). and Mortierella polycephala (IFO 6335). All of these 
strains are mold and listed In Qie strain catalogues of the Institute of Fermentation. Osaka - (IFO), Japan and 
American Type Culture Collection (ATCC). 
f5 The present strains can t)e cultivated in a solid or liquid medium by static or etir culture with shaking or 
under aerated agitation. 

According to one of the preferred embodiments of this invention, the present strains are cultivated in a 
culture medium comprising a tuber such as a potato, a taro, a sweet potato, a cassava, a yam or Jerusalem 
artichoke, witfi a potato being preferred. For preparing a solid medium, a tuber is cut irrto about 1 cm- 
20 cubes, added wHh 0 to 2 times, preferably 0 to 1 time water, boiled and crushed well, to which 
carbohydrate Is added rn an amount of 0 to 20%. preferably 2 to 10% and mixed weD. If water is added in 
an amount of more tiian 2 times tiie weight of the tuber, it Is impossible to prepare a solid medium. For 
preparing a liquid medium, 300 to 2000 g. preferably 400 to 1000 g of the tuber cut into about 1 cm-cubes 
is boiled in 1000 ml of water for about 20 minutes, flttered tfirough a ckitii and diluted witir distilled water to 
25 obtain 1000 ml of an extract to which cart>ohydrate is added In an amount of 0 to 20%, preferably 2 to 10% 
before sterilization of the extract Alternatively, carbohydrate separately sterilized may be added to the 
extract sterilized. Examples of the carbohydrate include glucose, fructose, saccharose, molasses, sac- 
charified woods and starch hydrolyzates. 

According to the other of tfie preterred emtMdImants of this invention, the present strains atB cuttivatad 
30 In a culture medium comprising a tuber and a divalent metal ion such as Ca^" or Ca<* Is added In an 
amount of 0^2 to 2 g, prefenably 0.05 tolgperlorkgofthe medium and Mgp^ in an amount of 0.01 to 5 
g. preflarably 0.02 tD2gperlorfcgofth6 medium. 

Further, tiiere may be added a rArogen source such as ammonia an amrhonium salt glutamic acid, 
aspartic add or urea, an inorganic salt such as potassium, sodium, iron, zinc, copper or manganese salt, a 
35 trace element and otiter nutrients. There may also be used a medium comprising matfr^xtract. peptone, 
yeast extract, com steep liquor or casamino acid witfi or without carbohydrate. 

Initial pH of the culture medium is suitably in the range of 4.0 to 7.0. The cultivation Is conducted at 10 
to 33- C. preferably 20 to 30" C for 2 to 20 days. 

The present strains grow under such aerobic condition and produce lipids most of which are contained 
40 witim tiie ceils. Therefore, ttie cells are separated from the culture fluid, crushed mechanically or physically 
and extracted wrUi a solvent or supercritical cartxm dkxxide to obtain lipids containing arachidonic ackl In 
high contenL 

The resulting Hpids are subfected to conventional hydrolysis, esterlfication or Interesterification to assay 
the content of arachkJonlc add. Because of the high content of arachidonic add In tiie lipids. It is possible 

45 to easily and economically purify arachidonic add or Its ester by solvent or chromatography fractionation or 
urea adduct separation metfiod, as compared wtth the prior art The maximum yield of arachkionic add or 
Its ester according to this Invention reaches 20.7% based on tiie total dry weight of tt)e cefls whteh 
conresponds to 20 to 30 times ttie yieM of tiie prkv art mettiod; ttie yiekj based on ttie weight of ttie culture 
medium. 2 to 13 times tiiat of the prior art 

59 According to tills Invention, it Is possible, to obtain aradiklonlc add 30 times more on the base of ttie 
total dry weight of ttie cells than tfiose obtained by the prior art process, or to obtain arachidonic acid- 
contalnlng lipids in a yield (per ttie weight of ttie medium) 13 times higher tiian ttiat of ttie prior art process. 

Because of the high content of arachWonlc add In ttie lipids as well as In the medium, it becomes 
possible to purify arachidonic add very easily and In a shortened time using a smafler culture tank to 

55 thereby supply highly purified arachldonk: acid in a large scale at a low cost 

So far. prostaglandin related compounds, pharmacologkal activities of which are utilized or expected, 
are dlrectiy synthesized from arachidonic acki by a biochemical process using cydooxygenase, whteh has 
an advantage in ttiat it is unnecessary to remove various isomers unlike a chemical process. The process of 

3 
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this Invention can pro>^e highly purifiod aracMdonic add In a large scale at a low cost, which can 
contribute to a bfochemlcal process for the production of the prostaglandin related compounds. 

EXAMPLE 1 

5 

A potato (600 g) peeled and cut Into cubes with an edge of 1 cm was boiled In 400 ml of water for 20 
minutes and passed through Ho. 32 mesh (0.5 mm " 0.5 mm) to prepare potato paste (or slurry) which was 
mixed with 60 g of glucose and sterilized by autodavlng. Before cooled to room temperature, the paste was 
poured Into 70 sterQized dishes of 80 mm In diameter to prepare a soHd medium. 

10 MortSerelia alplna (IFO 8568). Mortierella al|^na (ATCC 32221) and Mortierella elongata (IFO 8570) were 
inoculated In an amount of a platinum earpick Into each of 30. 20 and 20 of the resulting dishes, 
respectively and Incubated at 25 • C for 20 days. 

MyceDa grown on 20 dishes of each for IFO 6558 and ATCC 32221 were collected. As for the 
remaining ten dishes for IFO 8568 and 20 dishes lor IFO 8570, mycella and pellicle together were scraped 

75 and collected with a spatula. Tlie myceUa - (and pellicle) thus collected were immediately dried, crushed 
with chloroform/methanol (2:1. vAf) In a mortar and subsequeritly extracted virith chlorofdnn/lmethanci (2:1. 
vAr). The lipids thus obtained were converted to methyl esters with sodium methoxide. The fatty acid 
composHion of the esters was analyzed by gas chromatography to determine the content of arachidonic 
acid. The results are shown in Table 1. 

20 The same procedures except that 735 mg of CaCb*2H20 was added to 1 kg of the pasta, were 
repeated to prepare 20 dishes of a solid medium. IFO 8568 were Inoculated Into the dishes and Incubated 
at 25* C for 20 days. Simllarty. myceUa and pellicle were coflected and treated. The results are also shown 
in Table 1. 

l^aHo agar medium (22.5 g) and Sabouraud agar medium (32.5 g) (txjth produced by NlSSUi 
26 Pharmaceutical Co., Japan) were each added to 500 ml of distilled water, sterilized by autodavirtg and 
poured into 25 dishes, respecttveiy to prepare agar media Mortierella alplna (IFO 8568) were inoculated in 
an amoum of a platinum earpick Into Itie dishes and Incubated at 25* 0 fbr 20 days, ^milarly. myceila were 
collected, dried and tnaated. The results are shown In Table 1. 

The content of arachidonic add In the llpkis of the mycella grown on the potato media were higher than 
30 that in the Dpids of the pellicle, while the cell yield of the rnycoBa was tower ttian that of the pellicle. The 
yIekJ of arachidonic add in the mycelia was about 5 g per 1 kg of the medium and that in the mycella and 
the pelCcle was more than 10 g. whteh was 5 to 13 times the yiekJ in the Ik^uid cuHura of ttie Suntory-Kyoto 
method (0.5 to 1.0 g/I). 

The addition of cak:tum chtoride increased the yields of the cells and the Pplds to thereby Increase the 
39 yield of arachidonic achJ by 27%, which showed a remarkable effect of caldum chtorkle. 
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65 BCAMPLE2 

Extracts obtained from 100 g, 300 g or 500 g of potato were added wfth 30 g of glucose and diluted 
wfth distilled water to 500 ml, respectively. The resuhJng culture madia word poured Into 250 ml L-sliaped 

5 
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tubes and sterUi^. Mortleralla aif^na 0FO 8568) were inoculated Into the media and incubated at 25* C for 
20 days under shaking. The cells were collected by centrifugatlon, washed, dried and treated in a simitar 
manner as in EXAMPLE 1. The results are shown In Table 2. 

The higher the concentration of potato extracts, the greater the yield of arachidonlc add. 
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EXAMPLES 



An extract obtained from 600 g of potato was added with 60 g of gJucose and diluted with distilled water 
to 1000 ml which was poured into four L-ehaped tubes in 250 ml each and sferflized. The aqueous solutions 
of 165 mg of CaCl2*2H20, 100 mg and 515 mg o1 MgCb*6H20 dissolved in 1 ml of water and stenTized 
were added to the three L-*aped tubes, respectively. Mortlerella alplna (IFO 6568) were Inoculated Into the 
four tubes and Incutiated at 25' C for 20 days under shaking. The cells were collected by centrifugation, 
washed, dried and treated In a similar manner as in EXAMPLE 1. The results are shown in Table 3. 
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Tabfa 3 shows that Oa?* and Mg^*' increased the yields of methyl arachidonate, although tfie Increases 
were lower than those obtained by the use in the solid media of EXAMPLE 1. The contents of methyl 
55 arachidonate In ttie dry weight of the cells were almost the same in the fbur media 
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An extract obtained from 200 9 of potato and 20 g of glucose were diluted with drstillad water, to 1000 
ml and adjusted to pH5.6. Ttie resulting med}um (200 mi) was charged in a 500-m( Salcaguchi flask, into 
which Mortleretia alpina (IFO B568) and Mortlerella elongala (IFO 8570) in an amount of 8 platinum earpick 
were inoculated and Incubated at 25* C for 8 days under shaking. The resulting cells were immediately 
6 collected by centrtfugation at 6000 rpm, dewatered with filter paper and weighed. One portfon was used to 
determine the dry weight of the cells and the remaining portion was crushed with chtoroform/methanol (2:1. 
v/v) in a mortar and extracted with chlorofbrm/methanol (2:1 , v/v). The lipids extracted was converted Into 
methyl esters by sodium rrtethoxlde. The fatty add compositions were analyzed by gas chromatography to 
thereby determine the content of arachldonic add in the Hpids. The results are shown In Table 4. 
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As described earlier. Hasklns et aJ. have reported that Mortierella renispora produced Dpids in an 
85 amount of 4.6% per the dry weight of the cells and that the content of arachidonic add wae 26.7% of the 
lipids, which corresponded to ^J2&% (= 26.7% " 4.6%) expressed in the content of arachidonic acid por the 
dry weight of the cells. According to this invention, the content of arachidonic add per the fky weight of the 
cells was 10.9% for alplna and 6.2% for elongata whidi were about 8 and 5 times that of the HasMne 
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method^ respectively and show that this invention is higher in tha productivity than the Haski'ns method. 
EXAI\API^5 

5 An extract obtained from 400 g of potato was added with 40 g of glucose and 40 g of agar and diluted 
with distilled water to 200O ml (pH 5.6) which was then stedQzed by autoclaving and poured Into 100 
sterlHzed dishes to prepare agar media. MortiereUa alpina (IFO 8568) and Mortiereila elongata (IPO 8570) in 
an amount of a platinum earpldc were inoculated into every 60 dishes, respectively and incubated at 25* C 
for 10 days. After the cultivation^ white cotton-IIIce mycella on the culture media were collected with a 

10 spatula and treated in a srmiiar manner as in EXAMPI^ 4. The results are shown In Table 5. 

Similarty. I^ortiereila alpina (ATCC 16266. ATCC 32221. ATCC 42430). Mortiereila balniert - (IFO 8560), 
MorHerelia exigua (IFO 8571), MortiereUa minutisstma (IPO 6573). A/lortierella vettidiidta (IFO 8575). 
Mortiereila hygrophlla (IFO 5941} and MortiereUa potycephaia (IPO 6335) were cultivated. Analytical results 
of methyl esters obtained from the extracted lipids are shown in Table 5. 
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The content oi methyl arachldonate per ttie dry weight of the cells of Mortlerena alplna was 22 and 29 
50 times higher than the HasMns method and the other prior art methods, respectively, which shows 
significantly high productivity of the process of mis invention. 

DCAMPL£6 

65 45 g Of maho-agar medium (produced by NISSUI Phamiaceutlcal Co.) was added to 100Q ml of distilled 
water and steriOzed at 121* C for 1 5 minutes by autodavlng. The resulting medium was poured into 50 
sterilized dishes of 80 mm in diameter. The dishes were dhnded into 5 groups consisting of 10 dishes. Each 
dish of the 5 groups was inoculated with Mortierella alpine (fFO 8568). Mortieretia balrderi (IFO 8589). 
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Mortlerella elongata (IFO 8570), Mortlerslla minutissima (IFO 8573) and Mortlerella verticillata (IFO 8575) In 
an amount of a platinum earpick, respecfively and incubated at 25* C for 10 daya. After tfie cultivation, the 
whita mycelia on Hib medium were oollecied wfth a spatula and tiaated in a similar manner as in EXAMPLE 
4. The results are shown (n Tat>le 6. 
s Similarly, MortEerella alpina ATCC 16266, ATCC 32221 and ATCC 42430 were Incubated. The anatytical 
resuHs of methyl esters obtained from the l^ds eKtracted are also shown in Table 6. 
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EXAMPLE 7 

32.5 g of Sabouraud agar medium (produced by NiSSU) Phamriaceutical Co.) was added to 500 ml of 
dialled water and sterilized at 121 ' C for15 minutes by autodaving. The resulting medium was poured into 
6 25 sterlDzed dishes of 60 mm in diameter. Mortierella alpina (ATCC 42430) was inoculated Into the medium 
in an amount of a platinum earplck and Incubated at 25 * C for 10 days. After the culUvatfon. white mycelium 
on the medium was collected with a spatula and treated In a similar manner as in EXAMPLE 4. TTie results 
are shown In Table 7. 
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For the purHication of arachldonata 50 mg of methyl esters obtalnod by the esterlficafion of the total 
55 fiplds producBd by Mortlerella alplna was sub[ected to reversed phase thin layer chromatography (RP-ieF 
produced by Merck, methanol/acetonitrile 1:1. v^). A band at Rf 0.41 was scraped and recovered to give 35 
mg of methyl araohldonate having the purity of 85^% (the remaining 4.1 % being methyl 7-linolenate}. 
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Identfflcation of Methyl Arachidonato 

Identification of methyl arachldanate (methyl eicosa -6, 8, 11, l4-tetraenoale» molecular weight 3ia5) 
Isolated from the cells of MortierellB specfes was conducted in terms of the following 5 Items. 
5 (I) Bementaf analysis 

Methyl arachidonate having the purity of 95^% - (the remaining 4.1% being methyl r^llnolenate) was 
analyzed. 

Found; C : 79^4%, H 1121% 
Calcd: C : 79.15%, H 10.77% 
10 (H) Qas chromatography 

Retention times of the sample on DEGS 15% - (column temperature 190*C), 8E-30 (column tempera- 
ture 170* C) and OV101 (column temperature 170' C) agreed well witti those of the authentic sample. 
(OQ Qas-mass spectrum analysis 

Mass firagment pattern otrtalned by separating the sample on DEGS 10% (column temperature 200 *C) 
T5 and Ionizing the corresponding peak at 70 er resembled well wItti that of the authentic sample, wherein 
the parent peak appeared at m/e 318. Fragment signals greater than m/e 200 were determined at 9 
times sensitivity at which the signals of m/e 0-200 were determined. 
Ov) H-NMR spectrum 

H-NMH spectrum for the sample resembled very well wltti that for the authentic sample. Taking tiie 
20 strength of three methyl protons in methyl ester group at 5 vahje near 3.6 ppm as the standard, there 
were 8 protons (5.06.7 ppm) which are directfy bonded to a double bond nucleus and 6 protons (2.6*3^ 
ppm] of methylene between double txmds* whteh supported the chemical structure of methyl 
telraenoate. 
(v) C'3-NMR 

25 Each of signal patterns around 15*35 ppm derh/ed from methylene carbon, around 50 ppm derived from 
metiiyl ester carbon, around 130 ppm derived from cart)ons forming a double bond nudeus resembled 
well with those of tiie autiientic sample. Accordingly. It was corrfirmed that the sample was not an isomer 
of methyl arachidonate in terms of positions of four double bonds in arachidonate. 

30 Claims 

1. A process for the preparation of a ll(^d rich in its content of arachidonic acM which comprises the 
cutturing of a fungus belonging to tiie genus of Mortierella in a growtti medium, the collection of the 
fungal body end the isolation of the arachidonic add, characterised therein ttiat a lipid rich spedes 

ss selected from the group consisting of Mortierella alplna. Mortierella bainieri. Mortierella elongata. 
Mortierella exigua, Mortierella mlnutissima, Mortierella verticillala, Mortierella hygropNiia and Mortierella 
polycophala is cuitured. 

2. A process as claimed In Claim 1 , characterised therein that said Mortierella strain is Mortiereiia alpina 

40 

3. A process as dalmed in Claim 1 or Claim 2, characterised tiiereln that said growtti medium contains 
tutwrs as a main constituent 

4. A process as claimed in Claim 3, characterised tiier^n that said tubers are selected fjrom ttie group 
45 consisting of potato* taro, sweet potato, cassava, yam and Jerusalem artichoka 

5. A process as claimed in Claim 4, characterised therein that said tubers are polatoes. 

6b A process as claimed in Claim 4, characterised ttierein tiiat said growth medium Is a solid medium 
50 comprising one part by w^ht of potato and 0 to 2 parts by weight of water. 

7. A process as claimed in Claim 4, characterised tiierein that said growth medium is nquld and 
comprises an extract of 0.3 to 2 parts by weight of potato and one part t>y weight of water. 

55 a A process as claimed In Claim 6 or Claim 7, characterised therein that said growtii medium furtiier 
comprises 0 to 20 % by weight of cartwhydrate based on tfie weight of the whole medium. 

9l a process as claimed In any cme of the preceecfing CIdms characterised therein that said growtti 
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medium further comprises a divalent Ion. 

10. A process as claimed In any one of the preceeding Qalms characterised therein that said divalent ion 
lsCa?*orMg2*. 

5 

11. A process as claimed In any one of the preceeding Claims characterised therein that said divalent Ion 
is contained in an amount of 0.01 to 5 g per kg In saJd growth medium. 

12. A process as claimed in any one of the preceeding Claims characterised therein that the culturing Is 
70 continued in a growth medium at an Initial pH of from 4^ to 7.0 at a temperature In the range of from 

10 to 33'C for a period of from 2 to 20 days. 

13. A process for the preparation of lipid rich in its content of arachldonlc acid as claimed in any one of Ihs 
preceeding Claims, diaracterlsad therein that the fungi cultured Is selected from the group consistino of 

IS MortiereHa alplna IFO 8668, Mortlerella bainieri IFO 8569. Mortierella elongata IFO 8570, IS^ortierella 
exigua IFO 8)571. Mortierella hygrophUa IFO 5941. Mortierella mimitissima IFO 8573, Mortierella 
polycephala IFO 6335, MortiereUa vertfdilata IFO 8575. 

Revendleatfons 

20 

1. Proodd4 de preparation d'un llplde rtche en acfde aracftfdonlque qui consiste & cultiver un fungus 
appartenant 4 Tesp^ce Mortierella dans un milieu de croissance, ^ recueillir la masse fonglque et Si 
tsoler I'acide arechidonlque, caracterlsd en ce que Ton cultrve une souche rlche en lipide cholsie dans 
le groups suivant : Mortierella alprina, MortiereDa bainieri, Mortierella elongata, Mortierella et)dgua, 

25 Mortierella mfnutissima. Mortierella verticillata» Mortierella hygrophllia et Mortierella polycephala 

2. Proc^dd selon la revendication 1, caractirlsd en ce que la soudie de Mortierella prScitde est la 
Mortierella alpln& 

39 & ProoMd selon la revendication 1 ou 2, caractdrisd en ce que le milieu de crdssance pr€cHd contient 

des tubercules comme constituent principal. 

4. Procddd selon la revendication 3. caractdrtsd en oe que les tubercules pr^cttds sent choisis dans le 
groupe constitud de la pomme de terre, du taro, de la patate douce, du manioc, de I'igname et du 
» toplnambour. 

6l Proo^dd selon la revendication 4, caract^rls^ en ce que las tubercules prSdt^s sont das pommes de 
tsnre. 

40 6. Proo^di selon la revendication 4, caract^rlsd en ce que la mlDeu de croissance prdclt6 est un mICeu 

soUde comprenant une partle ewi pods de pomme de terre et 0 & 2 parties en polds d'eau. 

7. Proc^dS selon la revendication 4. caract^rlsd en ce que le milieu de croissance pr^dtd est liquide et 
comprend un extrait de 0.3 & 2 parties en polds de pomme de terre et une partie en poids d'eau. 

45 

& Proc^d^ selon la revendication 8 ou 7, caract^risd en ce que le milieu de croissance pricitd comprend 
par ailleurs 0 ^ 20 % en polds d'un carbohydrate sur kkase du poids de rensemk>le du milieu. 

9. Proo^dd selon Tune quelconque des revendlcations pr^cMentes. caractirlsS en ce que le mlDeu de 
60 croissance prdcit§ comprend par alileure un ion bivalent 

10. Proo§d§ salon Tune quelconque des revendlcations pric^dentes. caraddrlsd en ce que Tion bivalent 
pr^citd est Ca?* ou Mg?*. 

95 11. Proc^ selon Tune quelconque des revendlcations pr^dentes, caractirisd en ce que Hon bfvalent 
prScrtd est present k raison de 0,01 & 5 g par kg dans le milieu de croissance prMt^. 

12. Proc^d selon Tune quelconque des revendlcations pr^cddentes. caract§ris6 en ce que la culture est 

17 
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effectxj^d dans un milieu de croissance & un initial de 4,0 ^ 7.0 et & uno tampSrature de t'ordre de 
10 & 33* C pendant una p^riode de 2 & 20 joura. 

13. Proc§dd da preparation d*un ilpida riche en adde aradifdonlque salon Tune quelconque das r^vendlca- 
5 tion pr^c^dentes. caracterfs^ en ce que Ton cuitivi une soucha cholsie dans le groupe suivant 
MoftiarBlla alpina IFO 8568. I^erella teinierl IFO 8569, Mortierella elongata IFO 8570. IVIartierelld 
exigua IFO 8571, Mortiarena hygrophila IFO 5941, Mortierella minutiesima IFO B573. Mortierella 
polycephala IFO 6335 et Moitierella vartidllata IFO 6575. 

70 Paterttansprttche 

1. Verfahren zur Herstellung von AracNdonsSure enthattenden Lipiden, wobei ein Pllz vom Genus 
MortlereUa In ebiem Wachstumsmedlum gezOchfet das Pibmatertal gesammelt und die Arachldons&u- 
re isollert werden, dadurch gekannzeichnet. da£ elne lipldhaltige Spasdes ausgewShIt aus Mortiaralla 

16 aipina. Mortierella bainleri, Mortierella elongata, Mortierella eodgua, Mortierella mlnutissima, Mortierella 
vertidUata, Mortierella hygrophilia und Mortierella polycephala gezOcMet wird. 

2. Verfahren gemSd Anspmch i, dadurch gekannzelchnet. dad der Mortierella-Stamm Mortierella alpina 
IsL 

20 

a Verfehren gemSB Anspruch 1 oder 2, dadurch gekannzelchnet daB daa Wachslumsmedium als 
Hauptbestandtall Knollen entiiSlt 

4. Verfahren gem^ Anspmdi 3. dadurch gakennzetchnet dafi die lOiolle aus Kartoffel. Taro. SUSkartoffel, 
25 Cassava (Maniok). Yamswurzel und Jerusalem-Artischocica ausgewihK isL 

5. Verfahren gemU Anspruch 4. dadurch gekennzeichnet da0 die Knollen Kartoffeln sind. 

6L Varfehren gemSfi Anspruch 4. dadurch gelcennzelchnet daB das Wachstumsmedlum ein Festmedium 
90 1st und dnen Gewlchtstall Kartoffel und 0 t)i8 2 Gewicfilsteile Wasser aufwelst 

7. Verfahren gemSfi Anspruch 4. dadurch gekennzelchnet daB das Wachslumsmedium flQssig ist und 
einen Extrakt aus 0.3 bis 2 Gdwichtstellen Kartoffel und einem Gewlchtsteil Wasser aufwelst 

ds & Verfahren gemSB Anspuch 6 Oder 7, dadurch gekennzelchnet, daB das Wachstumsmedlum femer 0 bis 
20 Gew.% Cart>ohydrate. bezogen auf das Qawlcht des Ossamtmedlums, aufwaisL 

9. Verfehren gem3B irgendeinem der vorangegangenen Anspitlchd. dadurch gekennzelchnet. daB das 
Wachstumsmedlum femer ein divalentes Ion aufwelst 

40 

10. Verfahren gemSB Irgendeinem der vorangegangenen AnsprQche, dadurch gekeraizetehnet, daB das 

divalenle Ion Ca^* oder Mg^' fet 

11. Verfahren gemfiB irgendeinem der vorangegangenen AnsprOche. dadurch gekennzeichnel, daB das 
49 dh^alente Ion in einer Menge von 0,01 bis 5 g/kg Wachstumsmedlum vorliegt 

12. Verfahren gemSB irgendeinem der vorangegangenen AnsprOche. dadurch gekennzelchneti daB die 
ZQchtung in eInem Wachstumsmedlum bei einem Anfangs-pH von AJQ bis 7.0 be! einer Temperatur im 
Bereich von 10 bis 33' C Qber eInen Zeilraum von 2 ttis 20 T^en erfblgt. 

so 

ia Verfahren zur Herstailung von ArachldonsSure enthaltenden Lipiden gem^ Irgendeinem der vorange- 
gangenen AnsprOche, dadurch gekennzelchnet daB der gezUchtete Pilz ausgewShit Ist aus Mortierella 
alpina IFO 8568. Mortierella bainierl IFO 8569, Mortierella etongata IFO 8570. Mortierella exigua IFO 
8571, Mortierella hygrophila IFO 5941, Mortierella mlnutissima IFO 8573, Mortierella polycephala IFO 
6S 6335, Mortierella verticillata IFO 8575. 
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